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COMPUTER IN AN INPUT DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This claims priority to U.S. Provisional Patent
Application No. 63/067,783, filed 19 Aug. 2020, and entitled
“Computer in an Input Device,” the entire disclosure of
which is hereby incorporated by reference.

FIELD

[0002] The described embodiments relate generally to
computing devices. More particularly, the present embodi-
ments relate to computing and input devices.

BACKGROUND

[0003] Large or bulky computing components have tradi-
tionally been needed within computing devices to achieve a
desired level of performance, such as a desired amount of
memory or a desired level of computing power. Housings for
such computing devices were thus constrained to designs
including relatively large or uninterrupted internal volumes.
Other performance requirements for the computing devices
also limited the housings to certain form factors.

[0004] A strong demand for portable computing devices
which also deliver high performance has driven miniatur-
ization and reduction in size of the once bulky computing
components used to power and drive the devices. Compo-
nents, such as processors, batteries, memory, integrated
circuits, and the like are now being manufactured within
smaller footprints to provide lightweight and thin portable
computing devices. Consequently, further tailoring of hous-
ing designs, shapes, and configurations to provide additional
or enhanced device functionality can therefore be desirable.

SUMMARY

[0005] One aspect of the present disclosure relates to a
computing device having an enclosure that at least partially
defines an internal volume and an external surface. The
computing device includes an input component positioned at
the external surface. A processing unit and a memory can be
disposed within the internal volume. The processing unit and
the memory can be communicatively coupled. The comput-
ing device includes a singular input/output port positioned at
an orifice defined by the enclosure. The singular input/output
port is communicatively coupled to the processing unit and
the memory. The singular input/output port can be config-
ured to receive both data and power. The singular input/
output port can be configured to output data from the
processing unit.

[0006] In some embodiments, the enclosure can include
metal or composite material. The computing device can
further include a track pad communicatively coupled to the
enclosure. The input component can include a set of key
mechanisms, each key mechanism of the set of key mecha-
nisms can include a key cap, a support structure, and a
biasing component. The input component can include a set
of sensors, each sensor of the set of sensors can be config-
ured to detect a capacitive touch or near touch at a surface
layer of the input component. The computing device can
include a power supply disposed within the internal volume.
The singular input/output port can include a USB-C port, a
Thunderbolt 3 port, or a Lightning port.
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[0007] In some embodiments, the enclosure can define a
vent to provide fluid communication between an ambient
environment and the internal volume. The enclosure can
include a first side wall, a second side wall, a rear-facing
wall positioned between the first and second side wall, and
a base. The computing device can be foldable about an axis,
parallel to the rear-facing wall. The computing device can be
foldable about an axis perpendicular to the rear-facing wall.
The enclosure can define a majority volume and a minority
volume, wherein the majority volume is positioned on a first
side of a plane extending between the first and second side
walls, and the minority volume is positioned on a second
side of the plane. The plane can bisect the first and second
side walls in half. A cross-sectional shape of the enclosure
taken between the first and second side walls can be trian-
gular.

[0008] Another aspect of the present disclosure relates to
a computing device having an enclosure defining an internal
volume, a first vent, a second vent, and an airflow pathway.
The airflow pathway can extend from an ambient environ-
ment into the internal volume through the first vent, and
from the internal volume into the ambient environment
through the second vent. The enclosure can include a first
side wall, a second side wall, a rear-facing wall, and a base.
The rear-facing wall can be positioned between the first and
second side walls. The computing device can include an
input component positioned on the enclosure. The comput-
ing device can include a processing unit and a memory
disposed within the internal volume. The processing unit and
the memory can be communicatively coupled to one
another. The computing device can include an air-moving
apparatus disposed within the internal volume. The air-
moving apparatus can move air along the airflow pathway.
[0009] In some embodiments, the enclosure can include a
metal or composite material. The computing device can
include a track pad coupled to the enclosure. The input
component can include a set of key mechanisms, each key
mechanism of the set of key mechanisms including a key
cap, a support structure, and a biasing component. The input
component can include a set of sensors, each sensor of the
set of sensors can detect a capacitive touch or near touch at
a surface layer of the input component. The computing
component can also include a power supply disposed within
the internal volume. The air-moving apparatus can be a
bladed fan in some embodiments. The second vent can be
defined in the rear-facing wall. The processing unit can be
positioned in the airflow pathway.

[0010] In some embodiments, the computing device is
foldable about an axis parallel to the rear-facing wall.
Additionally or alternatively, the computing device can be
foldable about an axis perpendicular to the rear-facing wall.
The enclosure can define a majority volume and a minority
volume. The majority volume can be positioned on a first
side of a plane extending between the first and second side
walls while the minority volume can be positioned on a
second side of the plane. The plane can bisect the first and
second side walls in half. A cross-sectional shape of the
enclosure taken between the first and second side walls can
be triangular.

[0011] According to another aspect of the present disclo-
sure, a computing device can include an enclosure defining
an internal volume and an external surface. The enclosure
can include a first side wall, a second side wall, a rear-facing
wall positioned between the first and second side walls, and
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a base including a thermally conductive material. The com-
puting device can include an input component positioned at
the external surface. The computing device can include a
processing unit and a memory disposed within the internal
volume. The processing unit and the memory can be com-
municatively coupled to one another. The processing unit
can be in thermal communication with the base. The com-
puting device can include an air-moving apparatus disposed
within the internal volume.

[0012] In some embodiments, the enclosure can include
aluminum. The input component can include a set of key
mechanisms, each key mechanism of the set of key mecha-
nisms including a key cap, a support structure, and a biasing
component. The input component can further include a
sealing member positioned between the key mechanisms to
prevent ingress of contaminants into the internal volume.
The enclosure can be sealed to prevent ingress of contami-
nants into the internal volume. The computing component
can also include a power supply disposed within the internal
volume. In some embodiments, the power supply includes
an inductive charging coil. The base can include a metal or
a metal alloy, such as aluminum.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The disclosure will be readily understood by the
following detailed description in conjunction with the
accompanying drawings, wherein like reference numerals
designate like structural elements, and in which:

[0014] FIG. 1A shows a perspective view of a computing
system, according to some embodiments of the present
disclosure.

[0015] FIG. 1B shows a top view of a computing device.
[0016] FIG. 1C shows a side view of the computing device
of FIG. 1B.

[0017] FIG. 1D shows an exploded view of the computing

device of FIG. 1B.

[0018] FIG. 2A shows a perspective view of a computing
device.

[0019] FIG. 2B shows a top view of the computing device
of FIG. 2A.

[0020] FIG. 2C shows a side view of the computing device
of FIG. 2A.

[0021] FIG. 2D shows a rear view of the computing device
of FIG. 2A.

[0022] FIG. 2E shows a bottom view of the computing

device of FIG. 2A.

[0023] FIG. 3 shows an exploded view of the computing
device of FIG. 2A.

[0024] FIG. 4A shows a top cross-section view of a
computing device.

[0025] FIG. 4B shows a top cross-section view of a
computing device.

[0026] FIG. 4C shows a side cross-section view of the
computing device of FIG. 4A.

[0027] FIG. 5 shows a perspective view of a computing
device and an input device.

[0028] FIG. 6A shows a top view of a computing device.
[0029] FIG. 6B shows a bottom view of the computing
device of FIG. 6A.

[0030] FIG. 6C shows a bottom view of the computing
device of FIG. 6A arranged in an alternative configuration.
[0031] FIG. 7A shows a bottom-perspective view of a
computing device.
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[0032] FIG. 7B shows a detailed view of the computing
device of FIG. 8A.

[0033] FIG. 7C shows a bottom view of the computing
device of FIG. 8A.

[0034] FIG. 7D shows a perspective view of an insert for
a computing device.

[0035] FIG. 7E shows a perspective view of the insert
shown in FIG. 7D and a computing device.

[0036] FIG. 8 shows a perspective view of a computing
device.
[0037] FIG. 9 shows a top cross-section view of a com-

puting device.

DETAILED DESCRIPTION

[0038] Reference will now be made, in detail, to repre-
sentative embodiments illustrated in the accompanying
drawings. It should be understood that the following
descriptions are not intended to limit the embodiments to
one preferred embodiment. To the contrary, it is intended to
cover alternatives, modifications, and equivalents as can be
included within the spirit and scope of the described
embodiments as defined by the appended claims.

[0039] In some examples, an input device, such as a
keyboard, can include all of the components of a high
performance computer within the housing of the device. For
example, a computing device can include an enclosure at
least partially defining an internal volume and an external
surface. The computing device can include an input com-
ponent positioned at the external surface. The computing
device can include a processor disposed within the internal
volume, and a memory communicatively coupled to the
processor. The memory can be disposed within the internal
volume. The computing device can further include a singular
input/output port positioned at an orifice defined by the
enclosure. The singular input/output port can be communi-
catively coupled to the processor and the memory. The
singular input/output port can receive data and/or power
from one or more ancillary devices (e.g., a computer moni-
tor). The singular input/output port can also output data
and/or power from the processor to one or more ancillary
devices (e.g., a computer monitor) positioned adjacent the
computing device.

[0040] Many users own or operate computing devices
which are regularly, if not exclusively, utilized in a particular
location, like a desktop computing device within an office or
a home-office. These computing devices generally include a
tower (e.g., a stand-alone housing containing the processor,
memory and other components of the computer), one or
more computer monitors, and one or more input devices,
such as a keyboard, a mouse, a track pad, or a combination
thereof. Input devices, such as a keyboard, can be vital for
a user of the computing device to efficiently and easily
deliver input to, and to control the computing device. When
a user of the computing device desires to operate the
computing device from multiple distinct locations, this
traditional configuration can require that the user transport
the entire computing system, including the tower, between
locations.

[0041] To transport a tower and/or input devices of a
desktop computer to another location, multiple cords and
cables may need to be removed and organized. Moreover,
when transporting a tower and/or input devices from one
location to another, the various components risk becoming
damaged, and the cords or cables need to be repositioned
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and plugged back into their respective ports. This process
can be inconvenient, awkward, and difficult, especially
when frequently repeated.

[0042] Although portable computing devices, such as lap-
tops and tablets, can be docked at an office or home-office
station that includes a secondary display to provide a com-
puting experience that is similar to a desktop computing
experience, these devices still require an additional set of
input devices to imitate a desktop computing device. Fur-
ther, the primary display of devices such as laptops and
tablets often may not be used when the device is docked to
a station that includes a secondary display, adding poten-
tially unnecessary size and cost to such portable computing
devices.

[0043] The computing devices described herein can incor-
porate or otherwise house one or more computing compo-
nents within an input device to provide a portable desktop
computing experience at any location having one or more
computer monitors. For example, a user can transport a
keyboard that houses a computer, as opposed to carrying an
entire laptop or a tower and keyboard. As some form of an
input device is often required for interacting or interfacing
with a computing device, including computing components
within the housing or enclosure of an input device can
eliminate the need for redundant sets of input devices and
reduces the number of components that need to be trans-
ported by the user. Further, the input device can eliminate
additional components, such as displays, that are not
required when used with a standalone computer monitor,
thereby reducing costs and size. Accordingly, in some
examples, an input device can include computing compo-
nents within the housing of the input device. This device
configuration can allow a user to carry a single computing
device (e.g., computing components within an input device)
that can provide a desktop computing experience at any
location having one or more computer monitors.

[0044] The combination computing and input devices
described herein can include features, designs, and system
architectures that can allow for desired levels of perfor-
mance while maintaining a form factor that is the same as or
similar to the form factor of a traditional input device. In
some examples, a computing device can include an enclo-
sure defining first and second vents. The enclosure can
define an airflow pathway from an ambient environment
adjacent the enclosure through the first vent and into an
internal volume of the enclosure. The airflow pathway can
extend from the internal volume through the second vent and
into the ambient environment. One or more air-moving
apparatuses positioned within the internal volume can move
air along the airflow pathway. In some examples, these
features can provide desired levels of cooling or thermal
management to a device to allow for desired levels of
performance.

[0045] In some examples, the computing device can
include an enclosure having a thermally conductive base.
The computing device can include a processing unit in
thermal communication with the base. The processing unit
can generate heat while operating, which can negatively
impact the performance of the processing unit. The base,
however, can be manufactured at least partially of a material
that distributes or spreads heat substantially through the
mass of the base (i.e., thermally conductive), thereby more
evenly spreading or distributing heat generated by the pro-
cessing unit over a larger surface area of the base to more
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effectively regulate operating temperatures of the computing
device. Some non-limiting examples of thermally conduc-
tive materials are copper, aluminum, brass, steel, and
bronze.

[0046] These and other embodiments are discussed below
with reference to FIGS. 1A-9. However, those skilled in the
art will readily appreciate that the detailed description given
herein with respect to these Figures is for explanatory
purposes only and should not be construed as limiting.

[0047] FIG. 1A shows an example of an electronic device,
such as a computer or a computing device, as described
herein. The computing device 100 shown in FIG. 1A can
also function as an input device, such as a keyboard, and can
be used with a display 102. This is, however, merely one
representative example of a computing device that can be
used in conjunction with the ideas disclosed herein. The
computing device 100 can, for example, correspond to a
virtual keyboard, a track pad or touchpad, a mouse, a tablet
computer, a combination thereof, or other input devices. The
computing device 100 shown in FIG. 1A can be generally
referred to as a keyboard having computing components
which permit the keyboard to function as a desktop com-
puting device. As shown, the computing device 100 can be
used in conjunction with any number of monitors or displays
102, as well as other input devices such as a mouse 104, a
track pad (see FIG. 5), a stylus (not shown), a microphone
(not shown), or any combination of input devices.

[0048] FIG. 1B shows a top view of a computing device
100 including an input region 108 positioned on a top
portion of the enclosure 110 of the computing device 100.
The computing device 100 can be substantially similar to,
and can include some or all of the features of the computing
devices described herein. The computing device 100 can be
generally referred to as a keyboard having computing com-
ponents which permit the keyboard to function as a com-
puting device. The computing device 100 can be used in
conjunction with any number of monitors or displays and, as
well as other input devices such as a mouse, a track pad, a
stylus, a microphone, or any combination of input devices.

[0049] The computing device 100 can include the input
region 108 across the top portion of the enclosure 110 of the
computing device 100. The input region 108 can include any
number or variety of input components. In some examples,
the input region 108 can include an accessory display, such
as any appropriate display element (e.g., an LCD display,
E-Ink display, LED display, or any other form of display),
illumination layer (e.g., LEDs or the like), and/or any other
component configured to depict a graphical output. The
input region 108 can be adaptable such that it is continually
defined by all of, or a subset of, an area of the enclosure 110
of the computing device 100. The enclosure 110 of the
computing device 100 can contain or conceal one or more
sensors (e.g., a capacitive array, or a piezoelectric element)
to allow the input region 108 to detect a touch and/or force
input and produce a corresponding electrical response for
controlling the computing device 100. In some examples,
the input region 108 can be defined by or can include a
sensing region of one or more sensors, such as one or more
sensors to detect a position of a part of a user’s body with
respect to the device 100. In some examples, the input region
108 can be defined by a projection from one or more
components, such as a projection of a virtual keyboard from
a projector contained in the enclosure 110.
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[0050] The computing device 100 can include various
sensors to detect input, such as capacitive touch or near
touch, at the input region 108. The various sensors can be or
can include a capacitive array that produces an electrical
response in response to a touch input or a near touch input
at the input region 108. Additionally or alternatively, piezo-
electric or other strain-sensitive elements can produce an
electrical response in response to a force input or a defor-
mation of the variable input region 108. In some examples,
other sensors are contemplated. The computing device 100
can use the electrical response of the sensor(s) to control a
function of the computing device 100 and to provide haptic
feedback (e.g., a tactile vibration) to the input region 108.

[0051] Insome examples, the input region 108 can receive
a touch and/or force input to generate a user input signal. To
illustrate, the computing device 100 can define an array of
sub-input regions 106 that can be or can include physical key
mechanisms and/or virtual keys at the input region 108.
Each sub-input region 106 can be associated with a particu-
lar function executable by the computing device 100. Vari-
ous indicia (e.g., alpha-numeric symbols or the like) can be
displayed at the input region 108 or within the sub-input
regions 106 that are indicative of the predetermined func-
tions at a corresponding sub-input region 106. In some
examples, however, indicia can be printed or otherwise
illustrated at the input region 108 or within the sub-input
regions 106. One or more sensors of the user computing
device 100 (e.g., a capacitive array, a strain-sensitive ele-
ment) can be configured to produce an electrical response
upon the detection of a touch and/or force input at the
variable input region 108. Accordingly, the user computing
device 100 can generate a user input signal based on the
predetermined function associated with the one or more
sensors.

[0052] Insome examples, one or more haptic elements can
provide localized haptic feedback to the input region 108,
for example, at or near the location of the received touch
and/or force input. Additionally or alternatively, haptic feed-
back can be provided to the input region 108 to indicate to
a user a boundary of sub-input regions 106 (e.g., causing a
tactile vibration when a user’s finger traverses a perimeter of
a virtual key). This can simulate a keyboard surface having
discrete keys (e.g., as a keyboard having mechanically
actuated key caps), but over a substantially flat dimension-
ally variable input region 108. In some examples, however,
the input region 108 can additionally or alternatively include
an input component, such as a keyboard, including discrete
keys, such as mechanically actuated keys. The components
involved in producing a haptic response can include an input
surface and one or more actuators (such as piezoelectric
transducers, electromechanical devices, and/or other vibra-
tion inducing devices). In some examples, the input region
108 can be defined by any variety of input device including,
but in no way limited to capacitive touch inputs, mechanical
inputs, or optically sensed inputs.

[0053] FIG. 1C shows a side view of the computing device
100 shown in FIG. 1B. As can be seen, in some examples,
the computing device can include an enclosure 110 that can
include one or more computing components and an input
region 108 that can be present at, or that can at least partially
define, an exterior surface of the computing device 100. In
some examples, the one or more components defining the
input region 108 can protrude from the enclosure 110. For
example, where the input region 108 is defined by physical
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input components, such as keys, the keys can protrude a
given distance from the enclosure 110. In some examples
where the input region 108 is defined by a touch screen, the
touch screen component itself can protrude from the enclo-
sure 110. In some examples, however, the input region 108
can be substantially flush or level with all or a portion of an
exterior surface defined by the enclosure 110.

[0054] FIG. 1D shows an exploded view of the device 100
illustrated in FIG. 1B. In some examples, portions of the
enclosure 110 can be disassembled or separated from one
another, for example, a first portion, such as base 114 of the
enclosure 110 can be separable from at least a second
portion, such as a top portion 112. The base 114 and the top
portion 112 can be interconnected or otherwise formed from
a single piece of material (e.g., metal, plastic, or ceramic).
[0055] In some examples, the top portion 112 of the
enclosure 110 can define feature or region 113 that can at
least partially hold, support, define, or surround the input
region 108, for example, as defined by an input component.
In some examples where the input region 108 is defined by
keys of a keyboard, the feature 113 can include any number
of apertures defined by the top portion 112. In some
examples, where the input region 108 includes a display, the
feature 113 can include a single aperture defined by the top
portion 112. In some examples, the enclosure can at least
partially define an internal volume 115 of the device 100.
For example, the base 114 can at least partially define the
internal volume 115 that can further be defined by other
portions 112 of the enclosure 110 and/or an input component
108.

[0056] In some examples, one or more computing com-
ponents can be positioned at any desired location in the
internal volume 115 defined by the enclosure 110. As shown
in FIG. 1D, a processing unit 132 and the memory 136 are
positioned within an internal volume or an inner cavity 115
defined by the enclosure 110. The processing unit 132 can be
operatively connected to the memory 136. In some
examples, the device 100 can include additional computing
or other components in the internal volume 115, and can be
operatively coupled to the processing unit 132 and/or
memory 136. For example, the device 100 can include an
input/output component 130 positioned in the internal vol-
ume 115. The device 100 can also include an operational
component 134 positioned in the internal volume 115. In
some examples, the operational component 134 can include
any desired variety or combination of electronic components
and can provide additional functionalities to the device 100.
In some examples, the operational component 134 can be
selected based at least partially on a desired functionality of
the device 100. For example, where a user might desire the
device 100 to have wireless internet connectivity, the com-
ponent 134 can include a cellular antenna. In some
examples, however, the operational component 134 can
additionally or alternatively include other desired compo-
nents, such as additional memory. Further details of the
computing device 200 are provided below with reference to
FIGS. 2A-2E and FIG. 3.

[0057] FIGS. 2A-2E show various views of a computing
device 200. The computing device 200 can be substantially
similar to, and can include some or all of the features of any
of the computing devices described herein, such as comput-
ing device 100. As shown, the computing device 200 can
include an enclosure 206 and an input component, for
example, one or more keys 208 positioned at an exterior
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surface defined by the enclosure 206. In some examples, the
enclosure 206 can include a first side wall 210, a second side
wall 212, a rear-facing wall 214, a forward-facing wall 216,
a top portion 218, and a base 220, shown in FIG. 2C. The
rear-facing and forward-facing walls 214, 216 can be posi-
tioned between the first and second side walls 210, 212. The
first and second side walls 210, 212, the rear-facing wall
214, the forward-facing wall 216, the top portion 218, and
the base 220 can define or form an internal volume or inner
cavity. One or more components of the computing device
200 can be positioned within the internal volume or inner
cavity, for example, a processor and memory can be posi-
tioned in the cavity, as shown in FIGS. 4A-4C.

[0058] One or more of the first and second side walls 210,
212, the rear-facing wall 214, the forward-facing wall 216,
the top portion 218, or the base 220 can define or form an
external surface of the enclosure 206. One or more elements
can be affixed or formed within the external surface of the
enclosure 206. For example, one or more buttons, switches,
knobs, capacitive touch input surfaces, input/output ports,
vents, apertures, recesses, or other features can be formed
within, be defined by, be positioned at, or be affixed to the
external surface of the enclosure 206. The top portion 218
can be non-parallel to the base 220 such that the enclosure
206 forms a wedge shape that tapers from the rear-facing
wall 214 to the forward-facing wall 216.

[0059] In some examples, as shown in FIG. 2A, the
enclosure 206 can have a width W that can be the width of
the forward-facing and/or rear-facing walls 216, 214. The
enclosure can have a depth D that can be a respective depth,
or length of the first or second sidewalls 210, 212 of the
enclosure 206. In some examples, a ratio of the width W to
the depth D can be between about 1 and about 5, or between
about 2 and about 3, for example, about 2.4, about 2.45, or
about 2.5. In some examples, the width W can be between
about 10 cm and about 50 cm, between about 25 c¢cm and
about 35 cm, or between about 25 cm and about 30 cm. In
some examples, the depth D can be between about 5 cm and
about 20 cm, between about 10 cm and about 15 cm, or
between about 10 cm and about 12 cm. In some examples,
the height Hy o257, 25 Of the forward-facing wall 210 can be
between about 1 ¢cm and about 10 cm, or between about 2 cm
and about 5 cm, for example, about 4 cm. In some examples,
a height Hy. . of the rear-facing wall 214 can be about
between about 5 cm and about 20 cm, or between about 10
cm and about 15 cm, or between about 10 cm and about 12
cm. In some examples, a ration of the height Hy,, to the
height Hyz4zp can be between about 1 and about 5, or
between about 2 and about 3, for example, about 2.7, about
2.75, or about 2.8. In some examples, and as shown in FIG.
2C, the angle A between the top portion 218 and the base
220, for example, as defined by the forward-facing wall 210
and the rear-facing wall 214, can be between about 0 degrees
and about 45 degree, or between about 20 degrees and about
40 degrees. In some examples, the angle A can be about 30
degrees.

[0060] As used herein, the terms exterior, outer, interior,
inner, front, rear, top, and bottom are used for reference
purposes only. An exterior or outer portion of a component
can form a portion of an exterior surface of the component
but may not necessarily form the entire exterior of outer
surface thereof. Similarly, the interior or inner portion of a
component can form or define an interior or inner portion of
the component but can also form or define a portion of an

Feb. 24, 2022

exterior or outer surface of the component. A top portion of
a component can be located above a bottom portion in some
orientations of the component, but can also be located in line
with, below, or in other spatial relationships with the bottom
portion depending on the orientation of the component.

[0061] In some examples, a user provides input to the
computing device 200 by pressing one or more of the keys
208. Each of the keys 208 can include a respective indicia
or symbol printed, etched, or otherwise provided on a
surface of the key 208 to form an alphanumeric keyboard
(e.g., a QWERTY type keyboard, etc.). Additionally or
alternatively, one or more of the keys 208 can alter or vary
operation aspects of the computing device 200, for example,
by adjusting an intensity of a backlight behind the keys 208
or by varying a magnitude of volume emitted from a speaker
(not shown) housed within the enclosure 206.

[0062] While the examples depicted in FIGS. 2A-3 illus-
trate a particular quantity of keys 208 having particular sizes
and shapes, the quantity of keys 208 and the particular sizes
and shapes of the keys 208 can vary from one example to
another. Moreover, the position of each key 208 on the
enclosure 206 can be varied to accommodate other input
mechanisms on the enclosure 206, such as a track pad or a
fingerprint reader. Furthermore, each key 208 can be con-
figured to receive multiple kinds of input. In some examples,
the key 208 can be actuated or receive force from a user
which vertically displaces the key 208. Additionally or
alternatively, the key 208 can receive a touch input at a
surface thereof to provide a track pad or touch pad utility, as
described in relation to the track pad 302 shown in FIG. 6.
For example, the touch input at the surface of the key 208
can control or operate a cursor displayed at an ancillary
device (e.g., display 202) operably coupled to the computing
device 200. In some examples, the key 208 can be config-
ured to receive multi-touch input at the surface of the key
208 to enable additional operational features for a user of the
computing device 200, such as, pinch, zoom, and rotate
features that enable the user to manipulate a view displayed
on the ancillary device.

[0063] Referring now to FIG. 2D, the enclosure 206 can
define an orifice or aperture 222 having a singular input/
output port (/O port) 224 positioned therein. For example,
as shown in FIG. 2D, the I/O port 224 can be positioned
within the aperture 222 on the rear-facing wall 214.
Although the aperture 222 is formed substantially at the
center of the rear-facing wall 214 (i.e., horizontally and
vertically centered) in FIG. 2D, the aperture 222 can be
positioned at other locations on the rear-facing wall 214. In
some examples, the aperture 222 can be defined by one of
the first or second side walls 210, 212 or within a recessed
cavity of the rear-facing wall 214, as shown in FIGS. 7A-E.

[0064] The singular I/O port 224 can, according to some
examples, receive power and data from an ancillary elec-
tronic device (e.g., the computer monitor or display 202) and
provide the power and data to one or more computing
components (e.g., a processor, memory, graphics card, wire-
less transceiver, etc.) positioned within the enclosure 206.
The 1/O port 224 can alternatively or additionally output
data from one or more computing components within the
enclosure 206. As such, the I/O port 224 can communica-
tively couple one or more computing components within the
enclosure 206 to one or more ancillary electronic devices
connected to the computing device 200 (e.g., display 202).
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For example, the I/O port 224 can receive and retain a
connector of a cable or cord that extends from the /O port
224 to the ancillary device.

[0065] Insome examples, the singular I/O port 224 can be
operable to receive a universal serial bus (USB) connector or
USB type-C® connector. For example, the /O port 224 can
be a USB type-C® port to support communication using
USB 3.0, SuperSpeed®, and DisplayPort via a single recep-
tacle or port (e.g., the 1/O port 224). In some examples, the
/O port 224 can be an Apple Thunderbolt port (e.g.,
Thunderbolt 3 port) operative to support high-resolution
displays and provide high data throughput through a single
port (e.g., the /O port 224). In some examples, the I/O port
224 can be an Apple Lightning port operative to provide and
receive data and power. Although specific types of ports and
connectors are described herein, the /O port 224 can include
any type of port or connector, as desired. Thus, the singular
1/O port 224 can receive power from the display 102 while
simultaneously providing data (from a processor) to the
display 102 that causes the display 102 to depict or display
content, as desired.

[0066] The singular /O port 224 within the computing
device 200 can simplify the process of transporting the
computing device 200 to another location. Thus, a single
cord or cable need only be carried or stored at the location
to enable a user having the computing device 200 to obtain
a desktop computing experience. Moreover, the singular [/O
port 224 can climinate the need for additional ports (and
their associated hardware) unnecessarily occupying space
within the finite inner cavity defined by the enclosure 206 to
allow for a thinner and more lightweight computing device.
Additionally, the singular /O port 224 that receives power
and data while simultaneously outputs data reduces the total
number of apertures into the enclosure 206. Reducing the
number of apertures within the enclosure 206 can be ben-
eficial for making the computing device 200 water-resistant
or water-proof. In some examples, the singular I/O port 224
can seal a periphery of the aperture 222 (e.g., by placing a
gasket between the I/O port 224 and the aperture 222) to
inhibit or prevent ingress of contaminants into the enclosure
206.

[0067] Although described herein as having a singular [/O
port 224 in communication with an aperture 222 of the
enclosure 206, in some examples any of the devices
described herein, such as the device 200 can further include
additional I/O ports in communication with additional aper-
tures. In some examples, one or more ports can additionally
be positioned at other locations on the enclosure 206, for
example at one or more of the sidewalls thereof. In some
examples, two or more ports can be positioned at a single
wall of the enclosure, for example a rear-facing wall 214. In
some examples, any of the ports of the device can be
substantially similar to, and include some or all of the
features of any of the ports described herein, such as 1/O port
224.

[0068] As shown in FIG. 2E and in some examples, the
base 220 of the enclosure 206 can include one or more feet
226. For example, a foot 226 can be positioned at each
respective corner of the base 220. When placed onto a
surface (e.g., a desk, table, bench, etc.), each foot 226 can
interface with the surface to prevent movement of the
computing device 200. The feet 226 can offset or space the
base 220 of the enclosure 206 from the surface. In some
examples, each foot 226 can be affixed to the base 220 or
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otherwise formed within the base 220. For example, the feet
226 can be made of a polymer which is adhered to the base
220. The feet 226 can also be stamped into the base 220
itself or molded onto the base using an injection molding
process. Although illustrated as having a specific shape, size,
number, and location, it will be appreciate that the base 220
can include any number, shape, size, or location of feet 226.

[0069] FIG. 3 shows an exploded view of the computing
device 200 including the enclosure 206, the one or more
keys 208, and one or more key mechanisms 228. In some
examples, portions of the enclosure 206 can be disassembled
or separated from one another, for example, the base 220 of
the enclosure 206 can be separable from the side walls 210,
212, the forward-facing and rear-facing walls 214, 216, and
the top portion 218. The first and second side walls 210, 212,
the forward-facing and rear-facing walls 214, 216, and the
top portion 218 can be interconnected or otherwise formed
from a single piece of material (e.g., metal, plastic, or
ceramic). In these examples, the base 220 of the enclosure
206 can be removably received within the other portions of
the enclosure 206 to enable the other portions to fit over the
base 220 like a cap or a lid.

[0070] The top portion 218 can form or define one or more
apertures 230 extending through the top portion 218. One or
more keys 208 can be disposed within a respective aperture
230 defined by the top portion 218. In some examples, the
computing device 200 can incorporate a membrane or a skirt
positioned around or adjacent to the keys 208 to prevent
ingress of contaminants into the enclosure 206, such as
water or dust. Non-limiting examples of membranes or
skirts incorporated into devices having keys are described
U.S. Patent Application Publication No. 2018/0068808,
published Mar. 8, 2018, the disclosure of which is hereby
incorporated by reference in its entirety.

[0071] Each key 208 can, when actuated, engage or actu-
ate a key mechanism 228 positioned adjacent, near, or in
contact with the key 208. A key mechanism 228 can enable
actuation of a respective key 208 when a user provides a
force to the key 208. For example, the key mechanism 228
can include a butterfly, a compliant, or a scissor hinge, a
dome, and a support structure to enable actuation of each
key 208 between undepressed and depressed states. Non-
limiting examples of key mechanisms incorporated into
keyboards are described U.S. Pat. No. 9,916,945, dated Mar.
13, 2018, the disclosure of which is hereby incorporated by
reference in its entirety.

[0072] The base 220 can include structural features that
increase rigidity and inhibit deformation of the base 220. For
example, the base 220 can include one or more members 232
extending parallel to the base 220. In some examples, the
base 220 can include members 232 that interconnect or
integrate with other members 232. The members 232 can be
formed integrally with the base 220, for example, the
members 232 can be machined into the base 220 or molded
with the base 220. The members 232 can form a grid pattern
and thereby act as partitions forming sub-cavities 234 within
the enclosure 206. One or more computing components can
be positioned within the sub-cavities 234. Although the
members 232 shown in FIGS. 3 and 4A-C form a grid
pattern having rectangular sub-cavities 234, other geometric
shapes can form a grid pattern within the base, such as
triangles, squares, circles, ovals, other geometric shapes, or
a combination thereof.
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[0073] As shown in FIGS. 3 and 4A-C, the singular [/O
port 224, a processing unit 236, and a memory 238 can be
positioned within the sub-cavity 234. In some examples,
these computing components can be positioned within one
of the sub-cavities 234, such as one of the sub-cavities
having the largest amount of available volume between the
top portion 218 and the base 220 (e.g., nearest the rear-
facing wall 214 of the enclosure 206). In other words, the
sub-cavities 234 nearest the rear-facing wall 214 can have
more capacity or volume for storing computing components
than the sub-cavities 234 nearest the forward-facing wall
216 due to the wedge shape of the enclosure 206. Thus,
computing components, such as the processing unit 236 and
the memory 238, can be positioned nearest the rear-facing
wall 214.

[0074] Asshown in FIG. 3, the processing unit 236 and the
memory 238 are positioned within an internal volume or an
inner cavity defined by the enclosure 206. The processing
unit 236 can be operatively connected to the memory 238.
The processing unit 236 can include one or more computer
processors or microcontrollers that perform operations in
response to receiving computer-readable instructions. The
processing unit 236 can include a central processing unit
(CPU) of the computing device 200. Additionally or alter-
natively, the processing unit 236 can include other proces-
sors within the computing device 200 including application
specific integrated chips (ASIC) and other microcontrollers.
[0075] The memory 238 can include a variety of types of
non-transitory computer-readable storage media, including,
for example, read access memory (RAM), read-only
memory (ROM), erasable programmable memory (e.g.,
EPROM and EEPROM), or flash memory. The memory 238
can store the computer-readable instructions. Additionally or
alternatively, the memory 238 can include a variety of types
of non-transitory computer-readable storage media includ-
ing, for example, a hard-drive storage device, a solid state
storage device, a portable magnetic storage device, or other
similar device.

[0076] The processing unit 236 can read computer-read-
able instructions stored on the memory 238. The computer-
readable instructions can cause the processing unit 236 to
perform the operations, functions, and aspects of the disclo-
sure described herein. The computer-readable instructions
can be provided as a computer-program product, a software
application, or the like.

[0077] In some examples, the computing device 200 can
also include one or more power supplies or power sources
positioned within the enclosure 206 and operably coupled to
the computing components (e.g., the /O port 224, the
processing unit 236, the memory 238, and/or other comput-
ing components). For example, the computing device 200
can include one or more power supplies positioned within
one or more of the sub-cavities 234. The one or more power
supplies can be rechargeable and can provide electrical
power to the computing components of the computing
device 200. While the computing device 200 is operably
coupled to an ancillary device (e.g., display 202), the power
supply can be charged by electrical power received via the
singular /O port 224. When the computing device 200 is
being transported to another location, however, the power
supply, for example, including a battery or capacitor, can
provide electrical power to one or more of the computing
components to preserve user content or volatile data that
would otherwise be lost during transport. The one or more
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power supplies can include any device capable of storing
and discharging electricity, such as one or more lithium-ion
polymer batteries or other forms of electrical power storage.
[0078] In some examples, the power supply of the com-
puting device 200 can include an inductive charging coil.
The inductive charging coil can enable the power supply of
the computing device 200 to charge using resonant inductive
coupling, for example, while the computing device 200 is
positioned over or adjacent to a charging pad. In some
examples, the inductive charging coil can provide between
5 and 15 watts of electrical power to the power supply of the
computing device 200. The inductive charging coil can be
configured to operate in accordance with a known charging
technology, such as, the Qi open interface standard for
wireless power transfer or other mechanism for wirelessly
charging an electronic device.

[0079] FIG. 4A shows a top section-view of the computing
device 200 taken through the section line 4A, 4B of FIG. 2C.
The section-view in FIG. 4A depicts an example of the
computing device 200 having the I/O port 224, the process-
ing unit 236, and the memory 238 positioned within the
enclosure 206 and adjacent the rear-facing wall 214. In some
examples, one or more walls of the enclosure 206, such as
the rear-facing wall 214, can define or form one or more
vents 240. For example, the one or more vents 240 can
include a plurality of apertures stamped, machined, or
otherwise formed within or defined by the enclosure 206.
The one or more vents 240 can provide an airflow pathway
through the internal volume of the enclosure 206.

[0080] When the computing device 200 is operating, the
computing components, such as the processing unit 236, can
generate heat or otherwise radiate heat within the enclosure
206. Elevated operating temperatures within the enclosure
206 can cause reduced levels of performance. As such,
radiated heat from the computing components can cause a
temperature variance between the air within the enclosure
206 and the ambient air outside of the enclosure 206. To
assist with thermal management, the temperature variance
can cause the relatively cooler ambient air outside of the
enclosure 206 to be drawn in through the one or more vents
240, while also causing the relatively warmer air within the
enclosure 206 to be exhausted through the vents 240. In this
manner, the vents 240 can facilitate a natural or passive air
circulation system to regulate heat within the enclosure 206
of the computing device 200. The vents 240 can consist of
apertures or through-holes formed or otherwise defined by
the enclosure 206. For example, the vents 240 can include
elongated parallel slots, channels, perforations, other aper-
tures, or a combination thereof.

[0081] As shown in FIG. 4A, warmer air positioned adja-
cent the computing components within the enclosure 206
can be drawn out of each respective vent 240 along an
airflow pathway (designated as reference arrows 242 in FIG.
4A). Simultaneously, cooler ambient air outside of the
enclosure 206 can be drawn through each respective vent
240 and into the enclosure 206 through an airflow pathway
(designated as reference arrows 244 in FIG. 4A). Thus, heat
generated by the one or more computing components dis-
posed in the enclosure 206 can be dissipated or reduced via
air circulated through the one or more vents 240 along the
airflow pathways.

[0082] FIG. 4B shows a top section-view of the computing
device 200 taken through the section line 4A, 4B of FIG. 2C.
The section-view in FIG. 4B depicts an example of the
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computing device 200 having the singular /O port 224, the
processing unit 236, the memory 238, and one or more
air-moving apparatuses 246 positioned within the enclosure
206 and adjacent the rear-facing wall 214. Each air-moving
apparatus 246 can be positioned near or adjacent to respec-
tive vents 240a, 2405 to draw air along an airflow pathway.
The airflow pathway can extend from outside of the enclo-
sure (as designated by the reference arrows 248 in FI1G. 4B),
through a first vent 2404, and into the internal volume of the
enclosure 206 (as designated by the reference arrows 250 in
FIG. 4B). The airflow pathway can extend from the internal
volume (as designated by arrows 252 in FIG. 4B), through
a second vent 24056, and into an ambient environment
adjacent the enclosure 206.

[0083] In some examples, the one or more air-moving
apparatuses 246 can be one or more fans, such as a fan
having multiple blades attached to an electric motor. The
air-moving apparatuses 246 can be operably coupled to the
processing unit 236 and receive electrical power from the
1/0O port 224, the processing unit 236, the power supply, or
a combination thereof. The processing unit 236 can activate
or run the air-moving apparatuses 246 at the occurrence of
an event, such as meeting or exceeding a temperature
threshold within or at any location on the enclosure 206. In
some examples, the air-moving apparatuses 246 can be
activated or otherwise operate when a particular computing
component reaches a predetermined temperature, for
example, when the processing unit reaches or exceeds 60° C.

[0084] As illustrated in FIGS. 4A-4C, the airflow pathway
or pathways can extend above or adjacent to one or more
computing components within the enclosure 206 to draw or
move heat from the computing components, while also
supplying cooler ambient air to the internal volume or inner
cavity of the enclosure 206. The rate at which air is drawn
or moved along the airflow pathway can be at least partially
based on an operational status of the one or more air-moving
apparatuses 246. For example, the air-moving apparatuses
246 can be operated at a relatively low output mode that
moves air along the airflow pathway at a rate of about 2
cubic feet per minute (CFM) to about 50 CFM. In a
relatively moderate output mode, the air-moving appara-
tuses 246 can move air along the airflow pathway at a rate
of about 50 CFM to about 200 CFM. In a relatively high
output mode, the air-moving apparatuses 246 can move air
along the airflow pathway at a rate of about 200 CFM or
more.

[0085] In some examples, the base 220 can include a
thermally conductive material. For example, the base 220
can be manufactured at least partially of a metal or other
material that distributes or spreads heat substantially
throughout the mass of the base 220. The base 220 can
distribute heat generated, for example, by the processing
unit 236, which can be in thermal communication with the
base 220. The heat can be distributed over a larger surface
area of the base 220 to more efficiently regulate temperatures
within the enclosure 206 by allowing the heat to dissipate
over a larger surface area.

[0086] Materials for the base 220 or other parts of the
enclosure 206 can be chosen based on their thermal con-
ductivity. The thermal conductivity of a material can be
determined based on Equation 1 shown below, wherein k
represents the thermal conductivity of the material, Q rep-
resents the heat flow, L represents a length or thickness of the
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material, A represents a surface area of the material, and T2
and T1 represent a temperature gradient.

k=Q*L/A(T2-T1)

[0087] Some non-limiting examples of thermally conduc-
tive materials are copper, aluminum, brass, steel, and
bronze. The thermal conductivity of the base 220 can be less
than 60 W/mK, from about 60 W/mK to about 400 W/mK,
from about 100 W/mK to about 300 W/mK, from about 200
W/mK to about 250 W/mK, or greater than 400 W/mK.
[0088] FIG. 4C shows a side section-view of the comput-
ing device 200 taken through the section line 4C of FIG. 4A.
More specifically, FIG. 4C shows a back-half or rear-half
254 of the computing device 200. The section-view in FIG.
4C depicts an example of the computing device 200 having
the I/O port 224, the processing unit 236, and the memory
238 positioned within the enclosure 206 and adjacent the
rear-facing wall 214. In some examples, a majority of the
volume or the majority volume within the enclosure 206 can
be formed or positioned adjacent the rear-facing wall 214 to
provide space for the one or more computing components
and adequate headspace for the components to accommo-
date airflow within the enclosure 206. Conversely, a minor-
ity volume can be formed or positioned adjacent the for-
ward-facing wall 216. A plane P extending between the first
and second side walls 210, 212 can separate the minority
volume from the majority volume. The plane P can bisect the
first and second side wall 210, 212 in half. The position of
the one or more computing components can be biased
toward the rear-facing wall 214 (i.e., the majority volume).
For example, the one or more computing components can be
wholly positioned within the back-half or rear-half 254 of
the enclosure 206, as shown in FIG. 4C. In some examples,
the computing components can be positioned within a
rear-third or rear-quarter of the computing device 200.
[0089] Any number or variety of components in any of the
configurations described herein can be included in the
computing device. The components can include any com-
bination of the features described herein and can be arranged
in any of the various configurations described herein. The
arrangement of components of the computing device having
an enclosure described herein, and defining an internal
volume, can apply not only to the specific examples dis-
cussed herein, but to any number of embodiments in any
combination. An example of a computing device including
components having various features in various arrangements
is described below, with reference to FIG. 5.

[0090] Any number or variety of components in any of the
configurations described herein can be included in the
computing device. The components can include any com-
bination of the features described herein and can be arranged
in any of the various configurations described herein. The
arrangement of components of the computing device having
an enclosure described herein, and defining an internal
volume, can apply not only